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功能核酸（Functional Nucleic Acid, FNA）是指一类具有化学活性的核酸分
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In last century, thanks to the reveal of DNA double helix structure, the 
consummation of DNA automatic synthesis and subsequently the development of In 
vivo selection, nucleic acids have not only been unveiled by biologists as 
biomoleculars that store and transfer genetic code; as a functional molecular, nucleic 
acids also have been exploited by chemists in various fields including molecular 
recognition, nanoparticle self-assembly and biomimetic material and so on. 
Particularly, analysts have taken advantage of nucleic acids into the scope of 
biosensor for molecular detection. At present, nucleic acids could be applied in almost 
all modern analytical methods, such as fluorescence detection, electrochemical 
detection, and colorimetric detection. Small molecules, metal ions, nucleic acids, 
proteins have been successfully detected based on nucleic acids sensing. Specially, in 
colorimetric detection, there is no necessary for any expensive and sophisticated 
instrument; no need for complicated manipulation and little time consuming, this 
method has attracted more and more attentions for rapid diagnostics in disaster 
situations, home healthcare settings and poorly rural areas detection. In this article, we 
developed two strategies for nucleic acids colorimetric detection. 
Firstly, we developed a new kind of DNAzyme hydrogel for visual detection of 
copper ions.  We innovatively made use of DNAzyme as crosslinker of hydrogel. 
Drawing support from the catalytic cleavage to DNAzyme of Cu
2+
, we realized 
regulation of state transition between sol and gel of hydrogel system. And this 
phenomenon could be visual detected by diffusion of pre-trapped golden 
nanoparticles. In this work, the limitation of Cu
2+
 was 10μM, which was lower the 
limit level of US Environmental Protection Agency for copper in drinking water 
(20μM). 
We also tried to plant DNA into the field of Gold Immunochromatographic assay 
(GICA). In traditional GICA, the detection always confined in the aspect of 
















allosteric molecular beacon (aMB), which could response to various molecules. The 
aMB could bind streptavidin in presence of target DNA; however, in absence of target 
DNA, there was no interaction between aMB and streptavidin. Inspired by GICA, 
streptavidin was immobilized on test line and colloidal gold were labeled with aMN. 
So target could be indentified by detecting the interaction between streptavidin and 
aMB. The feasibility has been tested here, which would provide the potential of 
extending usage of GICA. 





































适体技术是由美国 L. Gold 和 J. Szostak(2009 年诺贝尔奖获得者)两个研究组最早
提出的。1990 年 Gold[2]研究组运用体外筛选技术获得能与 T4 DNA 聚合酶特异


































































Fig 1.1 In vitro selection of target-specific aptamers using SELEX technology[4] 
1.1.2 脱氧核酶 
通过体外筛选技术，人们不仅可以获得能与靶标分子结合的核酸适体序列，
人们还可以获得具有酶催化功能的 DNA 片段。这种 DNA 片段具有高效的催化
能力和结构识别能力。这些具有催化功能的DNA片段被称为脱氧核酶(DNAzyme
或者 Deoxyribozymes)。脱氧核酶的发现是科学家们发现 RNA 也具有催化活性
（ribozyme）之后的又一重大发现。相对于 ribozyme，DNAzyme 在 2’端少了一
个羟基，在提高了 DNAzyme 作为 DNA 稳定性的同时，DNAzyme 的化学活性也
随之降低，然而自从 1994 年 Breaker[5]小组第一次发现这种具有催化功能的 DNA
片段以来，DNAzyme 多种催化功能已被证实，目前发现 DNAzyme 的催化反应



























想要的 DNAzyme。（图 2.1） 
Figure 2.1 In vitro selection of a UO2
2+
-specific DNAzyme. (A) The sequence of 
the DNA pool for the selection, which contained a 50nucleotide random region (N50) 
and a cleavage site (rA). (B) Scheme of the selection procedures. (C) Secondary 
structure of clone 39 in the cis-cleaving form obtained right after selection. (D) 



















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
